Development of a mouse food pad model for detection of sub clinical leprosy.
Early diagnosis of leprosy and a multi-drug therapy (MDT) regimen will block the trajectory of nerve damage, disability and deformity that are the hallmarks of this chronic disease. However, the diagnosis of leprosy is made solely by recognition of clinical signs and symptoms, requiring special expertise. These limitations also result in the under reporting of worldwide prevalence and incidence rates for leprosy. Sorely needed is an objective laboratory test for detecting early leprosy. As the antigenic burden of M. leprae can be virtually undetectable in early clinical leprosy, cell mediated immunity and antibody responses will likely be weak. So the sensitivity of new diagnostic tests is as important as specificity. Major efforts are underway employing recombinant M. leprae antigens and synthetic peptides, to develop diagnostic assays for early leprosy infection, using in vitro T cell reactivity or serological tests. We have used the initial phase of the mouse foot pad model as an 'early' model of leprosy infection to screen T cell responses against M. leprae specific antigens and synthetic peptides. Unlike human disease in animal models we can control infection progress and monitor bacillary growth relative to time course of development of T cell response to specific M. leprae antigens. The study employed splenic T cells instead of draining lymph node T cells to model the systemic response as opposed to a local one. We found that 10(5) live M. leprae is the minimum dose required for any meaningful and consistent in vitro splenic IFN-gamma response against M. leprae antigens 3 months after foot pad inoculation. Using this model we found that several M. leprae recombinant proteins, ML0840, ML2028, ML2307, ML2346, ML2478, and ML2532, induced significant levels of IFN-gamma secretion. By controlling for variables that can be confounding factors in the sensitivity of human testing, this mouse model provides an interface between M. leprae diagnostic antigen development and the screening of these antigens in humans under field conditions.